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85. (nfcw) The data storage system of claim 84 wherein the regular memory cells are 
configuxaWe to store one of 2^ values, where N is 2 or greater and the spare memory cells are 
configurable\o store one of 2'*' values. 

86. ' (new) mdata storage system of claim 84 wherein the regukr memory cells are 
configurable to store one of 2*^ values, where N is 2 or greater, and ihe spare memory cells are 
configurable to store^ne of two values. 

\ 

87. (new) The data storage system of claim 84 wherein the spare memory array stores 
overhead data. 



88. (new) A data storage sj^stem comprising: 

a plurality of regular memory arrays, each regular memory array including a plurality of 
memory cells; 

a plurality of re^j^ar y-diiv^vS, each regular y-driver being coupled to a coiresponding 
one of the plurality off^fr memoi^^arrays, each regular y-driver configured to control bitlines 
of said memory array; \ \\ 

' a spare memory array including a j^lurality of spare memory cells; and 
a spare y-driver coupled to the sparelm array conflgui ed to control said bitline of 
the spare memory array. \\ 




89, (new) The data storage system of claim 88. wherein the regular memory cells are 
configurable to store one of 2^^ values, where N is 2. or greater and the spare memory cells are 
configurable to store one of 2^^ values. 




90. (new) The data storage system of claim 88 wherein the regular memory cells are 
configurable to store one of 2^ values, where N is 2 or greater, and the spare memory cells are 
configurable to store one of two values. 
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9 1 (nV) The data storage system of claim 88 wherein the spare memory array stores 
overhead da 



92. (new) A data storage comprising: 

a plurau\of regular memory arrays, each regular memory aaay including a plurality of 
regular memory cells; 

at least one regular memory decoder coupled to the regular memory arrays, each regular 

V 

memory decoder configured to provide bias signals to selected ones of the plurality of regular 



memory cells; 

' a regular address predecoder coupled to the at lea$t one regular memory decoder to 
provide selection signals t^he at least one regular memory decoder in response to a first address 
signal; 

a spare memory array, each spare memory array including a plurality of spare memory 
cells; \ 

a spare memory d^oder ^^pled to the spare memory airay and configured to provide 
bias signals to selected ongs of the plurality of spare memory cells of said spare memory array; 



and ■ ^ ^ 



a spare address predecoder coupled to the spare memory decoder to provide selection 
signals to the spare memory decoder in response to a spare addrass signal. 



93- (new) A data storage system comprising: 

a plurality of regular memory arrays, each regular memory array including a plurality of 
regular memory cells, wherein each regulaj- memppr cell is configurable to store one of 2^ 
valuesj where N is 2 or greater; 

a plurality of spare memory arrays, each spare^ memory array including a pluraUty of 
spare memory cells, wherein each spare memory cells lis configurable to store one of 2^ values, 
where N is 2 or greater; 

at least one memory decoder coupled to the regulair-and spare memory arrays, each 
memory decoder configured to provide bias signals to selected ones of the plurality of regular 
and spare memory cells; and 
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a refereifbe array operatively coupled to the regular and spjiro memory arrays and 
configurable to pVide reference signals used for programming and reading the selected ones of 
the plurality of merLry cells, the spare memory array bemg configurable to provide at least one 
of said reference sign^^ 

94, (new) A data storage comprising: 

a plurality of regularNinemory arrays, each regular memory array including a plurality of 

regular memory cells; \ 

a spare memory array, ekch spare memory array including a plurality of spare memory 

cells; and 

a decoder coupled to the regular memory arrays and the spaj e memory array and 
configured to select ones of the plurality of regular and spare memory cells in response to input 

data bits; and ^\ 

a controller coupled to the regular memory arrays and the spare memory array to apply 
first programming signals to said selected ones of the regular memory cells and to apply second 
programming signals to said s^ted ones'\of the spare memory cells. 




95. (new) A data storage^om^sing: V 

a plurality of regular memo^ arrays, ea'dh regular memory array including a plurality of 
regular memory cells; \\ 

a spare memory array, each spare memory^array including a plurality of spare memory 

cells; and \ ^ 

a decoder coupled to the regular memory arrays and the spare memory array and 
configured to select ones of the plurality of regular and spare memory cells in response to input 

data bits; and V 

a controller coupled to the regular memory arrays ari^, the spare memory array to apply 
first read signals to said selected ones of the regular memory cells and to apply second read 
signals to said selected ones of the spare memory cells. 



96. (new) A data storage comprising; 



■ \ 



A 
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a pluxal^y of regular memory arrays, each regular memoiy aixay includiug a plurality of 

regular memory \ells; 

a spare m^ory array, each spare memory array including a plurality of spare memory 

cells; and 

a decoder coaled to the regular memory arrays and the spare memory array and 
configured to select ones of the plurality of regular and spare memory cells in response to input 

data bits; and \ 

a controller coupled to the regular memory arrays and the sp;ire memory array to apply 
% 

first erase signals to said selected ones of the regular memory cells and to apply second erase 



signals to said selected ones%)f the spare memory cells, 

% 



97. (new) A data storage cWprising: 

a plurality of regular meinory arrays, each regular memory array including a plurality of 
regular memory cells; 

a spare memory eacH^^pare memory array including a plurahty of spare memory 

cells; and 

a decoder coupled toSthe regular memory arrays and the spare memory array and 
configured to select ones of tfee plurali^ of regular and spare memory cells in response to input 



data bits; and 

a controller coupled to tlie regular n|emory arrays and the spare memory array to apply 

first verify signals to said selected ones of ttife. regular memory cells and to apply second verify 

\ 

signals to said selected ones of the spare memc^ cells, 

98, (new) A data storage system comprising:^ 

a plurality of multidimensional segmented regular memory iirrays, each regular memory 
array including a plurality of regular memory cells, a^plurality of bit lines, a plurality of control 
gate lines, and at least one common line, wherein eachVegular mem.ory cell is configurable to 
store one of 2^ values, where N is 2 or greater; \. 

a plurality of multidimensional segmented spare memory arrays, each spare memory 
array including a plurality of spare memory cells, a plurallty^f bitlines, a plurality of control 
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gate lines. and\ least one common line, wherein each spare memory cells is configurable to 
store one of 2*^ values, where N is 2 or greater, 

at least onXnemory decoder coupled to the regular and spare memory arrays, each 

memory decoder configured to provide bias signals to selected ones of the plurality of regular 

\ 

and spare memory cells; and 

a reference array.operatively coupled to the regular and spiire memory arrays and 
configurable to provide reference signals used for programming and reading the selected ones of 
the plurality of memory ceHs. 

\ 

99. (new) An integrated circuit data storage system compnsing: 

a plurality of regular raVory cells, each regular memory cell being configurable to store 

w 

one of a plurality of signal levels;, 

a fibrat decoding circuit coufjled to the plurality of regulai- memory cells and configured to 
generate first and second co^ol siWals based on a jfiirst set of input data bits; and 

a first supply souj^operatively coupled to selected ones of the plurality of regular 
memory ceUs based on^l^st control^signal from the decoding cb cuit, the first supply source 
configured to provide firs^^grarnniiri^^^^^ based on the second control signal, 

a pluraUty of spare m\mory cellsteach spare memory cell being configurable to store one 
of a plurality of signal levels; 

a second decoding circuit coupled to\the plurality of spare memory cells and configured 
to generate third and fourth control signals based on a second set of input data bits; 

' a second supply source operatively coupled to selected ones of the plurality of spare 
memory cells based on the third control signal frOm the second decoding circuit, the second 



supply source configured to provide second progrsirmning signals based on the fourth control 
signal, 



wherein the selected regular and spare memory cells are programmed in accordance with 
the programming signals firom the first and second supply sources, respectively. 

100. (new) A multilevel memory system comprising: 

a multilevel integrated circuit memory unit that includes: 
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la plurality of regular memory cells, each regular memory cell being 
programmabletto one of a plurality of levels in response to a first set of programming signals, 

^fir^t decoding circuit coupled to the plurality of regular memory cells and 
configured to generate first and second control signals based on a Erst address, 

a fi|st supply source coupled to selected ones of the plurality of regular memory 
cells based on the fil^ control signal, the fu-st supply source configured to provide the first set of 
programming signals based on the second control signal, 

a pluralikr of spai'e memory cells, each spare memory cell being programmable to 
one of a plurality of levels in response to a second set of programming signals, 

a second d^oding circuit coupled to the plurality of spare memory cells and 
configured to generate thir<^nd fourth control signals based on a second address, and 

a second supply source coupled to selected ones of the plurality of spare memory 
cells based on the third control^ignal, the second supply configured to provide the second set of 
programming signals based on tfie fourth control signal; and 

a microcontroller coupled to the memory unit and operative to control operation of the 
memory unit. 




1 0 L (new) A data storage system comprismg: 

\ 

a plurality of segmented regular memory arrays, each regular memory array including a 
plurality of regular memory cells, a plura&ty of bit lines, a plurality of control gate lines, and at 
least one common line, wherein each regulkr memory cell is configurable to store one of 2^ 

values where N is 2 or greater; li 

^\ 

a plurality of segmented spare memory'arrays, each spare memory array including a 
plurality of spare memory cells, a plxirality of bitlines, a plurality of control gate lines, at least 



one common line, wherein each spare memory cell is configurable to store one of 2 power 
values, where M is 2 or greater; ^ 

at least one memory decoder coupled to the regular and sspare memory arrays, each 
memory decoder configured to provide bias signals to selected ones of the pluralities of regular 
and spare memory cells; and 
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a refereme array operatively coupled to the regular and spare memory arrays and 
configurable to pnjvide reference signals used for programming and reading the selected ones of 
the pluralities of r^lar and spare memory cells. 

1 02, (new) A methtfd for programming a multilevel regular memory cell and an spare 

\ 

memory cell to a corresponding one of a plurality of levels, the method comprising: 

\ 

receiving a plurali% of data bits; 

determining first and^^second comparison values corresponding to the received data bits; 

. placing the regular ar^d spare memory cells in a voltage mode; 

verifying the regular memory cell using the first comparison value; 

after the verifying* if progr^nmiing is required, programming tlie regular memory cell 

with a program value; ^ 

verifying the spare memory' tell using the second comparison value; and 

after the verifying of the spare; memory cell, if programnrdiig is required, programming 
/ 

the spare memory cell with ajifother program value. 

1 03. (new) The method of clW 102, wherein the verifying includes: 
sensing a voltage value stored in tJie^regular memory cell, 

comparing the values sensed from the regular memory cell with a first comparison value, 
sensing the vohage value stored in tlie spare memory cell, and 



comparing the values sensed firom the spat:e memory cell whh the second comparison 



value. 



wherein the sensing includes: \^ 

applying a first voltage on a common line coupled to the regular memory cell, 

V. 

applying a second voltage on a control gate of a regular memory cell, 
applying a bias current on a bitline coupled to the regular memory cell, 
sensing a voltage on the bitline coupled to the regular memory cell, 
applying a third voltage on a common line coupled to the spare memory cell, 
applying a fourth voltage on a control gate of tKte spare memory cell, 
applying a bias current on a bitline coupled to the'^spare memory cell, and 
sensing a voltage on the bitline coupled to the sparevinemory cell. 
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1 04. (new) The method of claim 1 02 furflier compnsing: 

checking the v\ue programmed into the regular memory cell against a first set of margin 



verify values; and 

checking the valile programmed into the spare memory cell against a second set of 
margin verify values, ^ 

1 05 . (new) The method ot claim 1 02 farther comprising: 

detennining an upper margin verify value corresponding to ihe received data bits; 

comparing a value sen|ed from the regular memory cell witli the upper margin verify 

\ 

value; ^ 

indicating the programming success or failure based on a resuh of the comparing with the 

upper margin verify value; \^ 

comparing a value sensed from the spare memory cell with the upper margin verify 

value; and \ 

indicating a progr^nmmg suc^cess or failure based on the rcsuh of the comparing with the 

upper margin verify vahle.< 



[ data bits; 



106- The method of claim K)2 further comprising: 

detennining a lower margin verifyValue corresponding to received . , 

comparing a value sensed from the Regular memory cell with the lower margin verify 

value; ^ 

indicating a program success or failur^^jased on result of the comparing with the lower 

margin verify value; \ 

comparing the value sensed from die spare memory cell with the lower margin verify 



value; and 



ana \ 

indicating a programming success or failure biased on the rttsult of the comparing with the 
lower margin verify value. ^ . 

107, (new) A method for progranuning a multilevel r«Sf'erence memory cell and a multilevel 
spare cell to a corresponding one of a plurality of levels, fliie method comprising: 

\ 
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receiviiig a plurality of data bits; 

deteraii^g first and second comparison values corresponding to the received data bits; 

placing th&regular memory cell in a voltage mode; 

verifying the^regular memory cell using the first comparison value; 

if programming is required, programming the regular memoiy cell with a first 

programmed value; V 

if programming isyuot required, inhibiting the regular memoiy cell from programming; 

placing the spare iriemory cell in a voltage mode; 

verifying the spare memory cell using the second comparison value; 

if programming is required, programming the spare memory cell with a second 
programmed value; and 

if programming is not required, inhibiting the spare memory cell fi-om programming. 




1 08. (new) A methoS^f programming a multilevel regular memory cell and an spare 
memory cell to a corresponding one^^f a plurality of levels, the metliod comprising: 
receiving a pluraUty o f d at a bit^s: 

determining first and second comparison values corresponding to the received data bits; 

\\ 

placing the regular and spare memory cells in a current mode; 

verifying the regiilar memory cell i^ing the first comparison value; 

after the verifying, if programming is^required, programming the regular memory cell 
with a program value; 

verifying the spare memory cell using thc^second comparison value; and 

after the verifying of the spare memory cell, if progranmiing is required, programming 
the spare memory cell with another program value 
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